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Introduction 
 
The Box Elder Creek watershed lies between the Elk Creek and Rapid Creek watersheds.  The 
headwaters of Box Elder Creek’s Forks lie west of Custer Crossing off of Highway 385.  The 
creek flows east through the north-west end of Rapid City and drains into the Cheyenne River 
south of Wasta, SD.  This watershed is in a pine/spruce forest and managed by the United 
States Forest Service (USFS).  As with the rest of the Black Hills, many USFS roads cut through 
the watershed with a few houses and ranches present.  Boxelder Creek and its tributaries are 
managed under standard regulations with a daily limit of five trout (in any combination) with one 
allowed 14 inches or longer.  Two lakes in the watershed are stocked with trout; Roubaix Lake 
on Middle Box Elder Creek and Reausaw Lake on Hay Creek.  
 

 
Survey Methods 

 
Four reaches in Box Elder Creek were surveyed during June 2012.  Three sites were chosen 
based on locations where sampling had occurred in the past (Figure 1).  These were sites BOX 
1 (below Steamboat Rock Picnic Area), BOX 7 at the Boxelder Forks Campground, and BOX 4, 
two km west of Hwy 385 on Benchmark Road.  One more site was chosen that was thought to 
be a good representation of the creek in that area.  Efforts were made to satisfy the 
assumptions: 1) the population is static, 2) capture probability remains constant across sampling 
periods, and 3) all fish in the population are equally vulnerable to capture (Van Den Avyle and 
Hayward 1999; Hayes et al. 2007).  Block nets at the upstream and downstream boundaries 
were used to prevent fish from emigrating or immigrating within the sample site.  Three passes 
were made with one or two backpack electrofishing units depending on width of stream, and 
captured fish were removed and held in holding cages between passes until processing.  For all 
sites, captured fish were anesthetized with carbon dioxide (made by mixing glacial acetic acid 
and baking soda in water), measured to the nearest millimeter (mm), weighed to the nearest 
gram (g), held in recovery cages, and returned to the stream.  Data was entered into 
Coldstream database.  The Coldstream database was used to calculate parameters such as 
population estimates of fish per 100 meters and estimated numbers of fish per acre.  
Calculations are based on depletion of fish numbers in each pass, and the catchability of fish 
within each site.   
 
In addition to fish data; pH, temperature, and specific conductance were measured and 
recorded.  Stream widths were measured every ten meters and averaged to obtain an estimate 
of total area sampled. 
 



 
Figure 1: Map of Boxelder Creek Watershed with 2012 survey sites depicted. 
 

 
Results and Discussion 

 
The Black Hills received less than average amounts of spring and summer moisture during 
2012 (NOAA 2013).  This was after four consecutive years with above average moisture.  Box 
Elder Creek’s mean monthly flow at the USGS gauging station near the town of Nemo, SD is 
1.6 m3/s (58 cfs) for June (1970-2012); whereas, the June mean monthly flow in 2012 was 0.17 
m3/s (5.9 cfs).  These changing conditions have likely had an effect on the Boxelder Creek 
fishery. 
 
Eight species of fish were captured in Box Elder Creek during 2012 sampling (Table 1).  The 
most abundant species in the watershed was longnose dace (Rhinichthys cataractae).  From a 
game fish prospective, the creek appears to switch from a brown trout (Salmo trutta) fishery to a 
brook trout (Salvelinus fontinalis) fishery with upstream progression. Other species found were 
mountain sucker (Catostomus platyrhynchus), creek chub (Semotilius atromaculatus), stonecat 
(Noturus flavus), and black bullhead (Ameiurus melas).  Trout species are the only ones 
discussed further in this report. 
 



Table 1. Population estimate (number/100 m) of fish surveyed in Boxelder Creek during the 
2012 survey.  Sites are listed in upstream progression. 

Site BOX 1 BOX 8 BOX 7 BOX 4 

Brook trout 19 11 62 262 

Brown trout 51 49 65 0 

Longnose dace 815 245 795 131 

White sucker 5 143 1 0 

Mountain sucker 16 40 78 5 

Creek chub 1 2 0 0 

Stone cat 95 50 0 0 

Black bullhead 0 1 0 0 

 
 
Brook trout – Population estimates for brook trout generally increased with upstream 
progression in Box Elder Creek during the 2012 survey with 262 estimated at Site 4 (Table 2).  
This site met the criteria for a Class 1 brook trout fishery (>150 fish/acre >200 mm).  Site 7 met 
the criteria for a brook trout Class 2 fishery (25-150 fish/acre >200mm).   
 
Sites 1 and 4 were surveyed previously in 1993.  During that survey, fish greater than 200 mm 
were more abundant in Site 1 with 40 estimated and less abundant in site 4 with 70 estimated.  
Estimates of brook trout greater than 200 mm were lower in 1993 with two and nine estimated in 
Sites 1 and 4, respectively.  
 
 
Table 2. Population (number/100 m) and density (number/acre) estimates of brook trout by 
length (mm) in Boxelder Creek during the 2012 survey.  Sites are listed in upstream 
progression. 

Site <200 mm/100 m >200 mm/100 m >200 mm/acre 

BOX 1 16  5 24 

BOX 8 8 3 12 

BOX 7 57 5 31 

BOX 4 244 16 192 

 
 
Brown trout – Population estimates for brown trout were greater in the lower sites during the 
2012 Boxelder Creek survey with none surveyed in the uppermost site (Table 3).  Sites 1 and 8 
met the criteria for a Class 2 brown trout fishery (25-150 fish/acre >200 mm).  When Site 1 was 
sampled in 1993 there were fewer brown trout surveyed with only eight fish greater than 200 
mm. 
 



Table 3. Population (number/100 m) and density (number/acre) estimates of brown trout by 
length (mm) in Boxelder Creek during the 2012 survey.  Segments are listed in upstream 
progression. 

Site <200 mm/100 m >200 mm/100 m >200 mm/acre 

BOX 1 35 16 76 

BOX 8 28 20 79 

BOX 7 63 1 6 

BOX 4 0 0 0 

 
 
Other species- Six species other than trout were surveyed in Boxelder Creek in 2012 (Table 1).  
Longnose dace, a native species, were the most abundant fish and were found at all sites.   
White suckers were found at Sites 1, 8, and 7.  They are also a native fish found in many Black 
Hills streams.  Mountain suckers are another native fish and have been designated a species of 
greatest conservation need in South Dakota with their population shown to be in decline in the 
Black Hills. (See Schultz and Bertrand 2012 for further information).  They were found in all sites 
sampled with the greatest abundance at Site 7. Stonecat, another native species, were found at 
the two lower sites in Boxleder Creek in 2012.  This is one of the few places where they have 
been sampled in the Black Hills.  Creek chubs and black bullhead were also detected with just a 
few sampled. 
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Appendix A. Population and Biomass Estimates for Rapid Creek in the 2012 survey.  

 
  



 


